Mutagenesis of key amino acids alters activity of a Saccharomyces cerevisiae endo-polygalacturonase expressed in Pichia pastoris.
A polygalacturonase (PG)-encoding gene from Saccharomyces cerevisiae (PGU1) was successfully expressed in the methylotrophic yeast Pichia pastoris. PG secretion was efficiently directed by the S. cerevisiae alpha-factor signal sequence, while the native (PGU1) leader peptide was unable to direct protein export in P. pastoris. The level of PGU1 activity achieved in P. pastoris was significantly enhanced when compared to activity using the same gene in S. cerevisiae. Expression of PG proteins, engineered by site-directed mutagenesis, in P. pastoris showed that aspartic acid residues at positions 179, 200, and 201, and histidine 222 were essential for enzyme activity. Mutation of the two potential glycosylation sites in PGU1 showed that the two residues individually (N318D, N330D) did not affect secreted enzyme activity, but the double mutant caused a 50% reduction in enzyme activity when compared to the wild-type PGU1 transformant.